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SYSTEMIS AND METHODS FOR PROVIDING 
ATHERMOPLASTIC PRODUCT THAT 
INCLUDES PACKAGING THEREFOR 

RELATED APPLICATIONS 

This application is a continuation of U.S. patent applica 
tion Ser. No. 13/102,380 filed May 6, 2011, entitled “SYS 
TEMS AND METHODS FOR PROVIDING ATHERMO 
PLASTIC PRODUCT THAT INCLUDES PACKAGING 
THEREFOR, which is a continuation of U.S. patent appli 
cation Ser. No. 1 1/731,816 filed Mar. 29, 2007, entitled 
SYSTEMS AND METHODS FOR PROVIDING ATHER 
MOPLASTIC PRODUCT THAT INCLUDES PACKAG 
ING THEREFOR, which claims priority to U.S. Provisional 
Patent Application Ser. No. 60/787,607 filed Mar. 30, 2006, 
entitled SYSTEMS AND METHODS FOR PROVIDING 
SEALANT AND PACKAGING THEREFOR, which are all 
incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to thermoplastic products. In 

particular, the present invention relates to systems and meth 
ods for providing a thermoplastic product that includes pack 
aging therefor, wherein the packaging is used to contain one 
or more ingredients of the thermoplastic product during Stor 
age and/or transportation, and wherein the packaging itself is 
an ingredient for inclusion into the thermoplastic product. 

2. Background and Related Art 
While techniques currently exist relating to pavement joint 

sealants, pavement crack Sealants, waterproofing mem 
branes, hot melt adhesives, roofing asphalt, paving grade 
asphalt cement, challenges exist. 
Upon manufacturing pavement joint or crack Sealants, 

waterproofing membranes, or hot melt adhesives, the seal 
ants, membranes or adhesives are typically pumped or poured 
into plastic bag lined cardboard boxes at temperatures lower 
than the melting point of the plastic bag liners, then are 
stacked on pallets for cooling, storage and shipment. When 
the sealants, membranes, or adhesives are applied, they may 
be used to minimize water infiltration, prevent the accumula 
tion of debris, and prolong the life of a material or structure. 
Examples of Such materials include asphalt pavement and 
portland cement pavement. Examples of Such structures 
include roads, roofs, bridge decks, retention ponds, etc. 
Application of the sealants, waterproofing membranes, or hot 
melt adhesives typically requires heating and mixing at appli 
cation temperatures. 

Challenges exist in using plastic bag lined cardboard boxes 
for products, such as packaging sealants, waterproofing 
membranes, or hot melt adhesives. For example, prior to 
application of the products, if the cardboard boxes are 
exposed to water, the structural integrity of the cardboard 
boxes is compromised. When the integrity of the box is com 
promised, the plastic bag liner can also become compro 
mised. Moreover, the product can escape from the storage 
boxes and become unusable, which may not only become a 
waste of the product but also an unsightly pile at the storage or 
job site. In addition, whenever the product sticks to another 
material, including the storage container, it can require a very 
time consuming and arduous task to eliminate the foreign 
material from the product and can even cause the product to 
become unusable. 

Challenges also exist in the roofing asphalt industry. Upon 
manufacturing roofing asphalt, the roofing asphalt is typically 
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2 
poured into silicone coated paper containers or roofing plugs 
at high temperatures and allowed to solidify when cooled. 
The filled roofing plugs are typically about 100 pounds each, 
and can prove difficult and potentially hazardous to handle. In 
order to use the roofing plug, the paper packaging needs to be 
peeled from the plug, leaving a large and unwieldy piece of 
roofing plug, which is difficult to handle and can cause injury 
to operators. There is also a risk of dropping or mishandling 
the roofing plug when placing it into the roofing asphalt 
melter, causing hot asphalt to splash onto the operator, caus 
ing serious burns. Challenges exist in shipping this type of 
container in warm weather conditions, as the paper containers 
can become compromised when exposed to water. The roof 
ing asphalt softens in Summer weather and can flow or oth 
erwise escape from the compromised containers, which may 
not only become a waste of the roofing asphalt but also an 
unsightly pile at the storage or job site. In addition, whenever 
the roofing asphalt Sticks to another material, it can require a 
very time consuming and arduous task to eliminate the for 
eign material from the roofing asphalt and can even cause the 
roofing asphalt to become unusable. 

Challenges also exist relating to paving grade asphalt 
cement. In some markets, paving grade asphalt cement is 
shipped in metal containers, such as 55 gallon metal drums. 
The metal drums pose an environmental challenge to custom 
ers because they cannot be economically returned to the 
manufacturer, nor can they be easily recycled or reused in 
remote areas because they are contaminated with asphalt 
and/or the recycling facilities are not within economical ship 
ping distance. 

Thus, while techniques currently exist relating to pavement 
joint sealants, pavement crack sealants, waterproofing mem 
branes, hot melt adhesives, roofing asphalt, paving grade 
asphalt cement, challenges exist. Accordingly, it would be an 
improvement in the art to augment or even replace current 
techniques with other techniques. 

SUMMARY OF THE INVENTION 

The present invention relates to thermoplastic products. In 
particular, the present invention relates to systems and meth 
ods for providing a thermoplastic product that includes pack 
aging therefor. 

Implementation of the present invention takes place in 
association with packaging of one or more ingredients of a 
thermoplastic product, wherein the packaging is used to con 
tain the ingredients during storage and/or transportation, and 
wherein at least a portion of the packaging itself is an ingre 
dient for inclusion into the thermoplastic product. The pack 
aging may be created using an expanded, formed, blown, 
extruded, cast, molded, welded and/or other process. In some 
implementations, the entire packaging is incorporated into 
the thermoplastic product for utilization thereof. 

In at least some implementations, the packaging comprises 
a durable container that is configured to receive a Volume of 
one or more ingredients. The durable container is used to hold 
the one or more ingredients during storage and/or transpor 
tation, and contributes to the structural stability of an indi 
vidual container and a stack of containers (i.e., a pallet or 
partial pallet of containers). In further implementations, the 
durable container is interlocking with other durable contain 
ers, which further contributes to the structural stability of a 
stack of containers. 

In at least Some implementations, the durable container 
comprises a polymer or other material that is pre-calculated to 
be used as an ingredient in the thermoplastic product mixture 
or material. Examples of Such polymer materials include 
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polystyrene, polypropylene, polyethylene, ethylene vinyl 
acetate, styrene butadiene Styrene block copolymer, Styrene 
butadiene rubber, styrene-ethylene/butylene-styrene block 
co-polymer, styrene-ethylene/propylene-styrene block 
co-polymer, styrene isoprene styrene block co-polymer, reac 
tive terpolymers, or another polymer material. In some imple 
mentations, the durable container comprises a plastic or plas 
tic foam container which can be thermoplastic itself In some 
embodiments, the durable container is solid or semi-solid at 
ambient temperatures, and is heated and mixed with other 
ingredients to create the thermoplastic product. 

Accordingly, at the job site, one or more containers with 
ingredients therein may be combined to obtain a thermoplas 
tic product for application onto one or more surfaces. There 
fore, the applied thermoplastic product includes the container 
that was used to store and/or transport the ingredients prior to 
mixture of the thermoplastic product. 

In some embodiments, the pallet itself and/or any wrap or 
other packaging is also included as an ingredient that is com 
bined to obtain the thermoplastic product. Therefore, in some 
embodiments, the applied thermoplastic product includes all 
of the packaging, including the container, the pallet and any 
other packaging that was used to store and/or transport the 
ingredients prior to mixture of the thermoplastic product. 

In at least some implementations, generation of a thermo 
plastic product for application to a Surface includes providing 
athermoplastic productingredient container having a Volume 
of thermoplastic productingredients; mixing the thermoplas 
tic product ingredient container and the Volume of thermo 
plastic product ingredients to produce a Volume of a thermo 
plastic product; and applying the thermoplastic product 
mixture to the surface. In at least some implementations, the 
mixing of the thermoplastic productingredient container and 
the Volume of thermoplastic product ingredients to produce a 
Volume of a thermoplastic product comprises heating the 
mixture. In one implementation, the mixture is heated to 
about 250° F. to 450° F. However, other embodiments 
embrace other temperature ranges. 

While the methods and processes of the present invention 
have proven to be particularly useful in the area of pavement 
crack Sealants, joint Sealants, other sealants, waterproofing 
membranes, roofing asphalt, paving grade asphalt cement, 
and hot melt adhesives, those skilled in the art will appreciate 
that the methods and processes of the present invention can be 
used in a variety of different applications and in a variety of 
different areas of manufacture to yield a thermoplastic prod 
uct for use or application to a surface, wherein the thermo 
plastic product includes its storage and/or transportation con 
tainer as an ingredient thereof. Examples include pavement 
maintenance (e.g., asphalt crack Sealants, concrete joint seal 
ants, bridge deck membranes, bridge expansion joint seal 
ants, wide crack Sealants, pothole patching products, concrete 
spall repair products, concrete patching products, paving 
joint adhesives, traffic loop detector sealants, pavement 
marker adhesives, colored sealants and products, hot applied 
rubberized chip seal binders, chip seal binder additives, hot 
applied seal coats, etc.), roofing (e.g., shingle tab adhesives, 
shingle lamination adhesives, waterproofing membranes, 
polymer roofing asphalt, polymer modified bitumen, blown 
roofing asphalt, planter box membranes, rolled roofing seam 
adhesives, ice and Snow shields, Vertical Surface adhesives, 
Vertical Surface repair, perforation repair, white hot applied 
waterproofing membranes and top coatings, silver hot applied 
waterproofing membranes and top coatings, gray hot applied 
waterproofing membranes and top coatings, etc.), paving 
(e.g., paving grade asphalt cement, polymer modified paving 
asphalt cement, paving additives and modifiers, etc.) gaskets, 
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4 
thermoplastic paints, hot melt adhesives, extruded rubber 
products, pre-weighed polymers, and any process that uses 
batch inclusion packaging for raw materials. 

Embodiments of the present invention embrace a container 
that reduces the weight of the individual units, is safer to 
handle, eliminates packaging waste, and provides a water 
proof shipping and storage container. Additionally, embodi 
ments of the present invention enable one way shipping, easy 
handling, improved safety, and environmental compatibility. 

These and other features and advantages of the present 
invention will be set forth or will become more fully apparent 
in the description that follows and in the appended claims. 
The features and advantages may be realized and obtained by 
means of the instruments and combinations particularly 
pointed out in the appended claims. Furthermore, the features 
and advantages of the invention may be learned by the prac 
tice of the invention or will be obvious from the description, 
as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the manner in which the above recited and 
other features and advantages of the present invention are 
obtained, a more particular description of the invention will 
be rendered by reference to specific embodiments thereof, 
which are illustrated in the appended drawings. Understand 
ing that the drawings depict only typical embodiments of the 
present invention and are not, therefore, to be considered as 
limiting the scope of the invention, the present invention will 
be described and explained with additional specificity and 
detail through the use of the accompanying drawings in 
which: 

FIG. 1 illustrates a representative embodiment of the 
present invention that includes one or more ingredients for a 
thermoplastic product included in a container for storage 
and/or transportation, and wherein the container itself is an 
ingredient for inclusion into the thermoplastic product; 

FIG. 2 illustrates a perspective top view of a representative 
container lid in accordance with an embodiment of the 
present invention; 

FIG. 3 illustrates a perspective bottom view of a represen 
tative container lid in accordance with an embodiment of the 
present invention; 

FIG. 4 illustrates a perspective top view of a representative 
container in accordance with an embodiment of the present 
invention; 

FIG. 5 illustrates a perspective bottom view of a represen 
tative container in accordance with an embodiment of the 
present invention; 

FIG. 6 illustrates a representative embodiment of the 
present invention for obtaining a thermoplastic product for 
use: 

FIG. 7 illustrates a representative embodiment of the 
present invention, wherein a container includes one or more 
pre-mixed ingredients, wherein the container and the pre 
mixed ingredients are for inclusion into the thermoplastic 
product; 

FIG. 8 illustrates a representative embodiment of the 
present invention, wherein a container includes one or more 
raw ingredients, wherein the container and the raw ingredi 
ents are for inclusion into the thermoplastic product; 

FIGS. 9-10 illustrate representative embodiments of the 
present invention, wherein a container includes one or more 
pre-mixed ingredients and one or more raw ingredients, 
wherein the container, the pre-mixed ingredients and the raw 
ingredients are for inclusion into the thermoplastic product; 
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FIG. 11 illustrates a representative embodiment for stack 
ing containers in accordance with the present invention; 

FIGS. 12-18 illustrate another representative embodiment 
for stacking containers in accordance with the present inven 
tion; 

FIGS. 19-20 illustrate top views of representative embodi 
ments for stacking containers; and 

FIGS. 21-22 illustrate side views of representative embodi 
ments for stacking containers. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to thermoplastic products. In 
particular, the present invention relates to systems and meth 
ods for providing a thermoplastic product that includes pack 
aging therefor. Embodiments of the present invention take 
place in association with packaging one or more ingredients 
of a thermoplastic product, wherein the packaging is used to 
contain the ingredients during storage and/or transportation, 
and wherein at least a portion of the packaging itself is an 
ingredient for inclusion into the thermoplastic product. In 
Some implementations, the entire packaging is incorporated 
into the thermoplastic product for utilization thereof. The 
packaging may be created using an expanded, formed, 
molded, injected, injection molded, foam injection molded, 
expanded bead injection molded, welded, compression 
molded, but out and/or other process. In one embodiment, the 
container is created using expanded beads and/or injected 
products. In another embodiment, the container comprises a 
fusable filler material. Processes for creating containers In the 
disclosure and in the claims the term “thermoplastic product’ 
shall include one or more polymeric materials that are solid or 
semisolid at ambient temperatures and that soften and/or melt 
when heated. At least Some thermoplastic products can be 
reformed repeatedly without significant change in composi 
tion or properties. 

With reference now to FIG.1, a representative embodiment 
of the present invention is illustrated that includes one or more 
ingredients for a thermoplastic product included in a con 
tainer for storage and/or transportation, and wherein the con 
tainer itself is an ingredient for inclusion into the thermoplas 
tic product. The ingredients in the container can be a 
homogenous product, a heterogeneous mixture, or specifi 
cally measured ingredients that are used along with the con 
tainer to create a thermoplastic product when combined with 
the container at, for example, elevated temperatures. 

In FIG. 1, a representative thermoplastic ingredient con 
tainer is illustrated as durable container 10 having a base 12 
and lid 14. Base 12 is configured to receive a volume of one or 
more thermoplastic productingredients 16. The combination 
of base 12 and lid 14 protects ingredients 16 from contami 
nates and the weather. In the illustrated embodiment, portion 
18 of lid 14 couples to or otherwise extends into ingredients 
16 to maintain lid 14 coupled to base 12. 

Accordingly, container 10 is configured to contain a Vol 
ume of thermoplastic product ingredients and comprises a 
polymer or other material that is pre-calculated to be used as 
an ingredient in the applied thermoplastic product mixture or 
material. Examples of polymer materials include polysty 
rene, polypropylene, polyethylene, ethylene vinyl acetate, 
styrene butadiene styrene block copolymers, styrene butadi 
ene rubber or another polymer material. In one embodiment, 
the packaging is a polymer container, such as a plastic or 
plastic foam container, which is itself thermoplastic. 

In some embodiments, the thermoplastic product ingredi 
ent packaging comprises inter-receiving and/or interlocking 
containers that increase stability when Stacked. For example, 
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6 
the embodiment illustrated in FIG. 1 provides a representative 
container 10 that is configured to be interlocking with other 
corresponding containers. In particular, top surface of lid 14 
includes one or more receiving portions 19that are configured 
to receive corresponding protrusions located at a bottom Sur 
face of a base of a similar container. In at least Some embodi 
ments, the container insulates the ingredients in the container. 

While FIG. 1 and the corresponding discussion provide an 
embodiment of the present invention, those skilled in the art 
will appreciate that the embodiment is representative only. 
Accordingly, embodiments of the present invention embrace 
a variety of materials, shapes, configurations and/or sizes for 
providing a thermoplastic product that includes packaging 
therefor, wherein the packaging is used to contain thermo 
plastic product ingredients during storage and/or transporta 
tion, at least a portion of the packaging being incorporated 
into the thermoplastic product for utilization thereof. In the 
illustrated embodiment, the packaging (illustrated as con 
tainer 10) contributes to the structural stability of an indi 
vidual container and a pallet or partial pallet, as will be further 
discussed below. 

In some embodiments, the container is weather proof, 
resistant to oZone and/or other free radicals in the atmosphere, 
resistant to ultra violet light from the sun, compatible with the 
thermoplastic product, and/or able to undergo a process of 
being mixed at application temperature into the thermoplastic 
product. Furthermore, the container resists cracking and/or 
melting at Storage temperatures, resists cracking and/or melt 
ing at packaging temperatures, is strong enough to contain the 
thermoplastic product ingredients, and/or is able to maintain 
structural Soundness during storage and transportation. 
With reference now to FIG. 2, a perspective top view of 

another representative container lid in accordance with an 
embodiment of the present invention is illustrated. In FIG. 2, 
lid 20 includes one or more protrusions 22 that are configured 
to be received by one or more corresponding receiving por 
tions of a bottom Surface of a base. Such as receiving portions 
50 of base 40 (illustrated in FIG. 5). Additionally, lid 20 
includes a label or marking 24 and handles 26. 

With reference to FIG. 3, a bottom perspective view is 
provided of lid 20. At least some embodiments include one or 
more vents that allow heat to dissipate. In the illustrated 
embodiment, channel 32 is created between structures 30 and 
34 to enable the dissipation of heat at channel 32. Addition 
ally, in the illustrated embodiment, handle 26 (FIG. 2) 
includes surface 36, which also enables the dissipation of 
heat. 

In FIG. 4, a perspective top view of a representative con 
tainer 40 is illustrated, wherein container 40 includes surface 
42, which corresponds to surface 36 (FIG. 3) to enable the 
dissipation of heat. Additionally, lip 44 is configured to 
receive lid 20, and enables heat to dissipate. 
As provided above, FIG. 5 illustrates a perspective bottom 

view of a representative container 40 that includes receiving 
portions 50, which are configured to selectively receive cor 
responding protrusions of a container lit to enable the con 
tainers to interlock. 

While the containers illustrated in FIGS. 1-5 illustrate con 
tainers that interlock at their top and bottom Surfaces, those 
skilled in the art will appreciate that other embodiments of the 
present invention embrace an interlocking nature on any Sur 
face of the containers. 

With reference now to FIG. 6, a representative method for 
obtaining a thermoplastic product for use is provided in 
accordance with an embodiment of the present invention. In 
FIG. 6, execution begins at step 60, wherein a container is 
provided that is configured to receive one or more ingredients 
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for a thermoplastic product. At decision block 62, a determi 
nation is made as to whether or not the ingredients to be 
placed into the container are to be pre-mixed. In some 
embodiments, a pre-mixing process occurs in advance of 
placing the ingredients into the container. In one embodi 
ment, the pre-mixing process includes heating and mixing 
various ingredients. 

If it is determined at decision block 62 that ingredients are 
to be pre-mixed, execution proceeds to step 64, where the 
pre-mixing takes place. The pre-mixed ingredients are then 
placed into the container at step 66. Alternatively, if it is 
determined at decision block 62 that the ingredients are not to 
be pre-mixed, execution proceeds directly to step 66. 

At step 66, one or more ingredients for a thermoplastic 
product are placed into a container. The containers are then 
used to store and transport the ingredients. At a mixing site, 
Such as at a job or other site, one or more containers with the 
ingredients therein are mixed together at step 70 to obtain a 
thermoplastic product. In at least Some embodiments, the 
process for mixing includes providing heat to mix the ingre 
dients, including at least a portion of the containers. In at least 
Some embodiments, the entire containers are included in the 
mixing process to obtain the thermoplastic product. At step 
72, the thermoplastic product is then applied for use. 

Accordingly, the applied thermoplastic product includes at 
least a portion of the container and/or packaging that was used 
to store and/or transport thermoplastic product ingredients 
prior to application of the combined mixture onto a surface. 
Application of the thermoplastic product to a Surface includes 
providing a thermoplastic product container having a volume 
of thermoplastic product; heating and mixing the thermoplas 
tic product ingredient container and the Volume of thermo 
plastic product ingredients to produce a Volume of a thermo 
plastic product mixture; and applying the thermoplastic 
product mixture to the Surface. 

In another representative embodiment for applying a ther 
moplastic product to a surface, the various raw materials are 
obtained and then combined. By way of example, the raw 
materials are weighed and then transferred into a mixing tank. 
The materials are then heated to the appropriate temperature 
for mixing (e.g., 300°F.-430°F. or another temperature). The 
ingredient mixture is then cooled to a packaging temperature 
(e.g., 200-215° F. or another temperature). 

Examples of raw materials for inclusion into a thermoplas 
tic product include rubber and plastic thermoplastic elas 
tomers, Polybutadienes, Styrene Butadiene Styrene Block 
Copolymers, Styrene Isobutyl Butadiene Copolymer, Sty 
rene Ethylene Butadiene Styrene, Hydrogenated Styrene 
Butadiene Styrene, Styrene Butadiene Rubber, Nitrile Rub 
ber, Ethylene Butadiene Styrene, Synthetic Latex, Latex, 
Natural Rubber, Olefins, Polyolefins, Polyethylene, High 
Density Polyethylene, Low Density Polyethylene, Linear 
Low Density Polyethylene, Polypropylene, High Density 
Polypropylene, Low Density Polypropylene, Ethylene Pro 
pylene Copolymer, Polystyrene, High Density Polystyrene, 
Low Density Polystyrene, High Impact Polystyrene, Polybu 
tylene, Polyisobutylene, Perlite Microspheres, Ceramic 
Microspheres, Talc, Glass, Asphalt Cement, Light Oils, 
Vacuum Gas Oils, Ground Tire Rubber, Roofing Asphalt, 
Kaolin, Limestone, Sodium Bentonite, Sulfur, any grade of 
asphalt, one or more oils, one or more polymers, styrene 
butadiene styrene block copolymers, mineral fillers, aggre 
gates, fiber, roofing asphalt, tar sands, Trinidad lake asphalt, 
Great Salt Lake oil, plasticizers, anti-strip agents, or other 
materials. Any of Such materials may be comprised in the 
container. 
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8 
The ingredient mixture is then transferred into packaging 

containers, such as the sealant packaging or containers dis 
cussed herein. By way of example, the process of transferring 
can include: (i) pumping the ingredient mixture through a 
colloid mill to a mix tank and/or packaging tank; (ii) adding 
measured amounts of ground talc, ground tire rubber, and 
ground Sodium bentonite to the mixture coming from the mix 
tank; (iii) allowing the packaging tank to agitate; (iv) adding 
a measured amount of ground limestone while agitating; and 
(v) packaging the resulting mixture. The packaged mixture 
may be cooled to a packaging temperature (e.g., 180 F-250F 
or another temperature) or an ambient temperature. The con 
tainers are then stacked and transported, such as to a job site. 
The packaged ingredients and corresponding sealant contain 
er(s) are combined to formathermoplastic product. In at least 
Some embodiments, the combination of the mixture and con 
tainer includes melting the mixture and/or packaging, and 
creating the thermoplastic product, which is applied to one or 
more surfaces. 

With reference now to FIG.7, a representative embodiment 
of the present invention is illustrated, wherein a container 80 
includes one or more pre-mixed ingredients, and wherein the 
container and the pre-mixed ingredients are for inclusion into 
the thermoplastic product. In FIG.7, container 80 includes a 
lid 82 and a base 84, wherein lid 82 comprises one or more 
protrusions 86 and base 84 comprises one or more receiving 
portions 88. Protrusions 86 are configured to be received into 
corresponding receiving portions of another container to 
enable an interlocking nature of the containers. Container 80 
includes pre-mixed ingredients 90 for storage and transpor 
tation of the pre-mixed ingredients 90. 

With reference now to FIG.8, a representative embodiment 
of the present invention is illustrated, whereina container 100 
includes one or more raw ingredients, and wherein the con 
tainer and the raw ingredients are for inclusion into the ther 
moplastic product. In FIG. 8, container 100 includes a lid 102 
and a base 104, wherein lid 102 comprises one or more 
protrusions 106 and base 104 comprises one or more receiv 
ing portions 108. Protrusions 106 are configured to be 
received into corresponding receiving portions of another 
container to enable an interlocking nature of the containers. 
Container 100 includes raw ingredients 110 for storage and 
transportation of the raw ingredients 110. 

With reference now to FIG.9, a representative embodiment 
of the present invention is illustrated, whereina container 120 
includes one or more pre-mixed ingredients 132 and one or 
more raw ingredients 130, and wherein the container 120, the 
pre-mixed ingredients 132 and the raw ingredients 130 are for 
inclusion into the thermoplastic product. In FIG.9, container 
120 includes a lid 122 and a base 124, wherein lid 122 com 
prises one or more protrusions 126 and base 124 comprises 
one or more receiving portions 128. Protrusions 126 are con 
figured to be received into corresponding receiving portions 
of another container to enable an interlocking nature of the 
containers. Container 120 includes pre-mixed ingredients 
132 and raw ingredients 130 for storage and transportation of 
pre-mixed ingredients 132 and raw ingredients 130. 

With reference now to FIG. 10, a representative embodi 
ment of the present invention is illustrated, wherein a con 
tainer 140 includes one or more pre-mixed ingredients 150 
and one or more raw ingredients 152, and wherein the con 
tainer 140, the pre-mixed ingredients 150 and the raw ingre 
dients 152 are for inclusion into the thermoplastic product. In 
FIG. 10, container 140 includes a lid 142 and a base 144, 
wherein lid 142 comprises one or more protrusions 146 and 
base 144 comprises one or more receiving portions 148. Pro 
trusions 146 are configured to be received into corresponding 
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receiving portions of another containerto enable an interlock 
ing nature of the containers. Container 140 includes pre 
mixed ingredients 150 and raw ingredients 152 for storage 
and transportation of pre-mixed ingredients 150 and raw 
ingredients 152. 

With reference now to FIG. 11, a representative stack 160 
of interlocking containers 162 on a pallet 164 is illustrated. 
Embodiments of the present invention embrace a variety of 
manners for interlocking the containers to strengthen the 
structural integrity of the individual containers and the pallet. 
In some embodiments, the interlocking features are located 
on one or more Surfaces of a container to enable two contigu 
ous containers to be interlocked or otherwise coupled. The 
containers are stacked, for example, for storage and/or trans 
portation. 
As provided herein, at least Some embodiments embrace 

packaging that comprises inter-receiving and/or interlocking 
containers that increase stability when Stacked. For example, 
reference is made to FIGS. 12-18, which provide views of 
representative containers that are configured to be interlock 
ing with other corresponding containers. 

Specifically, FIGS. 12-18 illustrate another representative 
embodiment for stacking containers in accordance with the 
present invention, wherein FIG. 12 illustrates layer configu 
ration 170, FIG. 13 illustrates layer configuration 172, FIG. 
14 illustrates layer configuration 174, FIG. 15 illustrates layer 
configuration 176, FIG.16 illustrates layer configuration 178, 
FIG. 17 illustrates layer configuration 180, and FIG. 18 illus 
trates layer configuration 182. Those skilled in the art will 
appreciate that embodiments of the present invention 
embrace a variety of layer configurations for stacking con 
tainers. In other embodiments, two or more contiguous layer 
configurations are identical. Such structure can provide 
increased strength. 

With reference now to FIGS. 19-20, top views of represen 
tative layer configurations are illustrated in accordance with 
Some embodiments of the present invention for stacking con 
tainers. In FIGS. 21-22, side views of representative embodi 
ments for stacking containers are illustrated. While the illus 
trated embodiments provide respective dimensions of 40" 
wide by 50" high, and 48" wide by 50" high, those skilled in 
the art will appreciate that other embodiments of the present 
invention embrace dimensions that are Smaller or larger than 
the dimensions provided in the illustrated embodiments. 

The following provides representative weight percentage 
ranges of ingredients for inclusion into a representative ther 
moplastic product of the present invention: 

Asphalt Cement 
Light Oils 
Styrene butadiene Styrene block copolymers 
Styrene butadiene Rubber 
Poly Olefins 
Ground Tire Rubber 
Ground Limestone 
Ground Talc 
Ground Sodium Bentonite 
Anti Strip Agents 
Plasticizers 

Those skilled in the art will appreciate that the raw mate 
rials and corresponding formula percentage ranges are repre 
sentative only. Accordingly, embodiments of the present 
invention embrace the addition of other raw materials and/or 
other percentage ranges. 
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10 
As provided herein, at least some embodiments of the 

present invention embrace a package and packaging system 
wherein the entire package becomes incorporated into the 
thermoplastic product upon heating and mixing, and wherein 
the package contributes structurally to the containment of 
ingredients and the structural integrity of an individual con 
tainer and the entire pallet. The packaging is resistant to the 
effects of weather, ozone, free radicals, and ultraviolet light. 
The thermoplastic product can be used in conventional equip 
ment, and waste is eliminated. The thermoplastic product is 
cleaner, as the container prevents contamination. Addition 
ally, embodiments of the present invention save time in pre 
paring the thermoplastic product for application and elimi 
nate Waste. 
The following provides representative weight percentage 

ranges of ingredients for inclusion into various thermoplastic 
products of the present invention: 

Weight% 
Raw Material Range 

Asphalt Cement O-100% 
Light Oils O-95% 
Styrene butadiene Styrene block copolymers O-20% 
Styrene butadiene Rubber O-20% 
Poly Olefins O-100% 
Ground Tire Rubber O-50% 
Ground Limestone O-70% 
Ground Talc O-70% 
Ground Sodium Bentonite 0-15% 
Anti Strip Agents O-2% 
Plasticizers O-5% 
Roofing Asphalt O-100% 
Tar Sands O-100% 
Trinidad lake asphalt O-100% 
Great Salt Lake oil O-70% 
Polyester fiber O-30% 
Lightweight aggregates (specific gravity 1.0 to 2.0 g/ml) 0-80% 
Medium lightweight aggregates (specific gravity 0-80% 
2.0 to 3.0 g/ml) 
Perlite microspheres 0-80% 
Calcium Oxide O-70% 
Magnesium Oxide O-70% 
Titanium dioxide 0-80% 
Aluminum Metal Flake O-90% 
Carbon black O-50% 
Polystyrene O-20% 

Those skilled in the art will appreciate that the raw mate 
rials and corresponding formula percentage ranges are repre 
sentative only. Accordingly, embodiments of the present 
invention embrace the addition of other raw materials and/or 
other percentage ranges, particularly for roofing asphalt, 
asphalt cement, waterproofing membranes, and hot melt 
adhesives, as well as sealants which contain fiber and aggre 
gate or no asphalt at all. 

In some embodiments, the packaging comprises a durable 
container that is configured to receive a Volume of one or 
more ingredients. The durable container is used to hold the 
one or more ingredients during storage and/or transportation, 
and contributes to the structural stability of an individual 
container and a stack of containers (i.e., a pallet or partial 
pallet of containers). In further implementations, the durable 
containeris interlocking with other durable containers, which 
further contributes to the structural stability of a stack of 
containers. 

In some embodiments, the durable container is a thermo 
plastic or is capable of becoming part of a thermoplastic 
product. It can be molded, formed, or created through a pro 
cess to be any shape or size, to be conducive for the packaging 
product or specific application requirements or equipment 
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needs. The container is durable and structural by itself and/or 
as part of a larger combination of other containers that are 
stacked on a pallet or in another shipping method. In some 
embodiments, the container remains rigid and is not structur 
ally compromised at any ambient temperature where the con 
tainer would be shipped or stored. In some embodiments, 
expanded polystyrene polymer or any other expanded poly 
mer is used. In one embodiment, linear low density polyeth 
ylene plastic buckets or low density polyethylene plastic 
buckets are used as the containers. 

In some embodiments, the durable container is weight 
bearing. Further, at least some containers comprise a polymer 
or other material that is pre-calculated to be used as an ingre 
dient in the thermoplastic product mixture or material. 
Examples of Such polymer materials include polystyrene, 
polypropylene, polyethylene, ethylene vinyl acetate, styrene 
butadiene styrene block copolymer, styrene butadiene rubber 
or another polymer material. In some implementations, the 
durable container comprises a plastic or plastic foam con 
tainer which can be thermoplastic itself. In some embodi 
ments, the durable container is solid or semi-solid at ambient 
temperatures, and is heated and mixed with other ingredients 
to create the thermoplastic product. 

Accordingly, at the job site, one or more containers with 
ingredients therein may be combined to obtain a thermoplas 
tic product for application onto one or more surfaces. There 
fore, the applied thermoplastic product includes the container 
that was used to store and/or transport the ingredients prior to 
mixture of the thermoplastic product. 

In Some embodiments, generation of a thermoplastic prod 
uct for application to a surface includes providing a thermo 
plastic product ingredient container having a volume of ther 
moplastic product ingredients; mixing the thermoplastic 
productingredient container and the Volume of thermoplastic 
product ingredients to produce a Volume of a thermoplastic 
product; and applying the thermoplastic product mixture to 
the Surface. In at least some implementations, the mixing of 
the thermoplastic product ingredient container and the Vol 
ume of thermoplastic product ingredients to produce a Vol 
ume of a thermoplastic product comprises heating the mix 
ture. In one implementation, the mixture is heated to about 
250° to 450° F. However, other embodiments embrace other 
temperature ranges. 

While the methods and processes of the present invention 
have proven to be particularly useful in the area of pavement 
crack Sealants, joint Sealants, other sealants, waterproofing 
membranes, roofing asphalt, paving grade asphalt cement, 
and hot melt adhesives, those skilled in the art will appreciate 
that the methods and processes of the present invention can be 
used in a variety of different applications and in a variety of 
different areas of manufacture to yield a thermoplastic prod 
uct for application to a surface, wherein the thermoplastic 
product includes its storage and/or transportation containeras 
an ingredient thereof when applied to a Surface. Examples 
include pavement maintenance (e.g., asphalt crack Sealants, 
concrete joint sealants, bridge deck membranes, bridge 
expansion joint sealants, wide crack Sealants, pothole patch 
ing products, concrete spall repair products, concrete patch 
ing products, paving joint adhesives, traffic loop detector 
sealants, pavement marker adhesives, colored sealants and 
products, hot applied rubberized chip seal binders, chip seal 
binder additives, hot applied seal coats, etc.), roofing (e.g., 
shingle tab adhesives, shingle lamination adhesives, water 
proofing membranes, polymer roofing asphalt, polymer 
modified bitumen, blown roofing asphalt, planter box mem 
branes, rolled roofing seam adhesives, ice and Snow shields, 
Vertical Surface adhesives, Vertical Surface repair, perforation 
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12 
repair, white hot applied waterproofing membranes and top 
coatings, sliver hot applied waterproofing membranes and top 
coatings, gray hot applied waterproofing membranes and top 
coatings, etc.), paving (e.g., paving grade asphalt cement, 
polymer modified paving asphalt cement, paving additives 
and modifiers, etc.) gaskets, thermoplastic paints, hot melt 
adhesives, extruded rubber products, pre-weighed polymers, 
and any process that uses batch inclusion packaging for raw 
materials. 

Embodiments of the present invention embrace a container 
that protects the ingredients contained therein from the 
weather and from water, and is less likely to leak and spill. 
The container does not require removal, as it is just included 
into the melter/applicator when creating the thermoplastic 
product. The container allows the ingredients to be packaged 
in any convenient shape or size for any particular purpose. 

Thus, as discussed herein, the embodiments of the present 
invention embrace thermoplastic products. In particular, 
embodiments of the present invention relate to systems and 
methods for providing a thermoplastic product that includes 
packaging therefor, wherein the packaging is used to contain 
one or more ingredients of the thermoplastic product during 
storage and/or transportation, and wherein the packaging 
itself is an ingredient for inclusion into the thermoplastic 
product. 
The present invention may be embodied in other specific 

forms without departing from its spirit or essential character 
istics. The described embodiments are to be considered in all 
respects only as illustrative and not restrictive. The scope of 
the invention is, therefore, indicated by the appended claims 
rather than by the foregoing description. All changes that 
come within the meaning and range of equivalency of the 
claims are to be embraced within their scope. 

What is claimed is: 
1. A package configured to form a thermoplastic mixture, 

the package comprising: 
a non-asphalt, polymer container comprising an expanded 

polymer, and 
a raw material disposed within the non-asphalt, polymer 

container, wherein the raw material is combinable with 
the non-asphalt, polymer container to provide a sealant 
composition. 

2. The package of claim 1, wherein the package comprises 
a vent to dissipate heat from an interior of the non-asphalt, 
polymer container. 

3. The package of claim 1, wherein the non-asphalt, poly 
mer container comprises a base portion comprising the 
expanded polymer. 

4. The package of claim 1, wherein non-asphalt, polymer 
container comprises an expanded polystyrene. 

5. The package of claim 1, wherein a melting point of the 
non-asphalt, polymer container is greater than a melting point 
of the raw material. 

6. A package comprising: 
a polymer container comprising 0-30% asphalt and an 

expanded polymer; and 
a first ingredient for inclusion in a thermoplastic product, 

the first ingredient being disposed within the polymer 
container, wherein the first ingredient and the polymer 
container are configured to be melted and mixed 
together to provide the thermoplastic product. 

7. The package of claim 6, wherein the thermoplastic prod 
uct comprises a hot melt adhesive. 

8. The package of claim 6, wherein the package comprises 
a vent to dissipate heat from an interior of the polymer con 
tainer. 
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9. The package of claim 6, wherein the polymer container 
comprises a first portion having an internal Volume that 
receives the ingredient, and wherein the package further com 
prises a lid configured to couple with the first portion of the 
polymer container. 

10. The package of claim 9, wherein the lid defines a 
channel to dissipate heat from the polymer container. 

11. The package of claim 10, wherein the lid comprises a 
handle. 

12. The package of claim 6, further comprising a second 
ingredient disposed within the polymer container, wherein 
the first and second ingredients have been heated and mixed 
together before being disposed in the polymer container. 

13. The package of claim 6, wherein the first ingredient 
comprises a raw ingredient and wherein multiple pre-mixed 
ingredients are also disposed within the polymer container. 

14. The package of claim 13, wherein the container com 
prises an interior compartment with an opening, and wherein 
the premixed ingredients are disposed closer to the opening 
than the first ingredient. 

15. The package of claim 6, wherein the container is con 
figured Such that a single side of the container is able to at least 
one of (i) interlock with and (ii) inter-receive multiple other 
containers simultaneously. 
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16. A package comprising: 
a polymer container comprising asphalt and an expanded 

polymer, and 
a first ingredient for inclusion in an asphalt product, 

wherein the first ingredient and the polymer container 
are configured to be melted and mixed together to pro 
vide the asphalt product. 

17. The package of claim 16, wherein the package com 
prises a vent to dissipate heat from an interior of the polymer 
container. 

18. The package of claim 16, wherein the polymer con 
tainer comprises a first portion having an internal Volume that 
receives the first ingredient, and wherein the package further 
comprises a lid configured to couple with the first portion of 
the polymer container. 

19. The package of claim 16, wherein the first ingredient 
comprises a raw ingredient and wherein multiple pre-mixed 
ingredients are also disposed within the polymer container. 

20. The package of claim 16, further comprising a second 
ingredient disposed within the polymer container, wherein 
the first and second ingredients have been not heated and 
mixed together before being disposed in the polymer con 
tainer. 


